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Outline of Talk [

e Experimental Setup
e Capillary discharge soft X-ray laser

e Experimental Results
e Lasing properties — Gain characteristics
e Parameter region — Current, Pressure
e Effect of predischarge, Contamination
e Focusing of EUV light by Wolter mirror

e Summary
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Objectives ["=R

e Construction of compact, high-power,
short-wavelength X-ray laser
m Application

—High rep-rate, compact X-ray laser : Metrology

— Short wavelength : Diagnostics of high
density plasma, X-ray microscope, etc.

m Property of soft X-ray laser
— Gain length product

—Improvement of ECE : plasma dynamics,
lasing physics

e Focusing of EUV light by Wolter mirror
m Simple deflection — No aberration
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Experimental Device
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Setup of XRD Measurement System
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Directivity of Laser Beam
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Spectroscopic Measurement
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Output Dependence on Current "l
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The XRD output increases by more than 100%, by increasing only
10 % of the discharge current. This indicates that the laser
amplification is very sensitive to the discharge current.
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Output Dependence On Plasma Length Il
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Laser output energy of 5- 6 mJ) are obtained.
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Dependence of XRD Output on Predischarge Current |*|
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After afew 100 shots, laser output
isgradually decreasing.

Contamination of Capillary ety

Photo of capillary after a few 100 shots

g4

Black thin film isfound on the
inner wall of capillary, which may
be caused by the deposition of
electrode material (M olybdenum).

4

After treatment with nitric acid to
remove thefilm, the laser output
recoverstheinitial power.

Ceramic Capillary

Analysis of contaminantsis planned.
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. Background SXR/EUV Observation &
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Focusing by Wolter Mirror I

( Experimental setup for SXR/EUV focusing
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Dimension of the Wolter mirror

with mirror

Walter type mirror condenses EUV
light from a capillary dischargeinto a
light spot of 1 mm diameter.
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Summary e

e NelikeAr Soft X-ray Lasing was observed
m  Current of 9-32kA and half period of 110ns
—  Ceamiccapillary : @ =3, 4 mm, | = 150, 200, 350 mm
— Argon gaspressure: 150-800mTorr
m Lasingat 46.9 nm was confirmed by spectr oscopy
m Maximum gl =4.3 (g=0.27 cm™) at 23.5 kA, 300 mTorr

e Sufficient pre-discharge current isessential for

m Increaseof laser output

m  Excesspredischarge current decreasesthelaser output
Instead of increasing

e Focusing of EUV light was confirmed

m UsingaWolter type grazing incidence mirror, the beam
Image of 10 mm in diameter iscondensed to alight spot of 1
mm.
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